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Site 17 - St Juliens Creek Annex - 
Technical Memorandum 

introduction 
This Technical Memorandum describes the field activities and presents findings of the 
expanded site inspection for Installation Restoration Program (IRP), Site 17 (Building 279) at 
the St. Juliens Creek Annex (SJCA), Chesapeake, Virginia. The memorandum is prepared 
under the Naval Facilities Engineering Command (NAVFACENGCOM) U.S. Naval 
Facilities Engineering Command, Atlantic Division (LANTDIV) Navy Contract N624’70-95- 
D-6007 Navy Comprehensive Long-Term Environmental Action Navy (CLEAN), District III, 
Contract Task Order-0150. The technical approach and Site specific procedures 
implemented in this investigation are described in the “Final Work Plan and Sampling 
Analysis Plan, Expanded Site Inspection for Installation Restoration Program, Site 17 
(Building 279), St. Juliens Creek Annex, Chesapeake, Virginia” dated January 2001. 

The objective of this project is to collect, evaluate, and document sufficient data from Site 17 
to determine if this site will re.quire No Further Action (NFA) or that there is sufficient 
evidence of contamination to require further investigation. This memorandum describes 
field activities conducted to accomplish the project objectives, summarizes the laboratory 
analytical results, and proposes future action at the site. Figures, tables, and site photos 
referenced throughout the text are provided at the end of the memorandum. 

Site Description and History 
The SJCA facility is situated at the confluence of St. Juliens Creek and the Elizabeth River in 
the city of Chesapeake, located in southeastern Virginia (Figure 1, Attachment A). SJCA 
began operations as a naval ammunitions facility in 1849. For a majority of its history, the 
SJCA facility has been used for the storage and transportation of ammunitions and 
ordnance. The current primary mission of the SJCA facility is to provide a radar testing 
range and various administrative and warehousing facilities for the nearby Norfolk Naval 
Shipyard and other local Navy activities. SJCA also provides administrative offices, light 
industrial shops and storage facilities for tenant naval commands. 

Information concerning the history of Site 17 was obtained primarily from the St. Juliens 
Creek Annex Facility, Resource Conservation and Recovery Act (RCRA) facility assessment 
(RFA) report prepared by A.T. Keamey, Inc., 1989, and the Relative Risk Ranking (RRR) 
System Data Collection Report prepared by CH2M Hill Federal Group, Ltd., 1996. 

According to the Navy Assessment and Control of Installation Pollutants (Navy, 1981), the 
building was used for lead battery maintenance after 1954. Waste acid electrolyte was 
collected in containers and transported off base for disposal. 
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During the RFA, observations indicated a concrete storage pad was used to store two 55- 
gallon drums of I’D-680, a commercial product used as a degreaser. PD-680 is a Stoddard 
solvent, a petroleum distillate and does not contain any chlorinated volatile organic 
compounds. Stains on the ground near the pad, as well as indications of poor managemel 
(overflowing catchbucket under drum spigot) were noted during the RCRA site visit, 
Signage located inside of Building 278/279 indicate that the building was also used for 
forklift maintenance. 

nt 

,,- . . 

Physical Setting 
The facility covers approximately 490 acres and includes 221 buildings, 653 feet of wharf, a 
central heating plant, numerous non-operational industrial facilities, and miscellaneous 
structures including a housing area. Virginia Power Company owns property that runs 
diagonally across the facility in a northwest-southeast trending direction, splitting the area 
roughly in half. 

Site 17 is an area located within the industrial section, in the southeast portion of SJCA 
(Figure 2). The site contains a concrete storage pad located outside, and along the east side, 
of Building 279. Building 279 is physically connected to Building 278 and has been renamed 
Building 278/279. The storage pad is curbed along the south edge and is also divided with 
a curb that mns from the building to the road (Photo 1). Runoff from the storage pad would 
therefore be expected to be off the un-curbed north edge of the pad. From there, runoff 
potentially runs through an opening under the building at the east comer. Building 2179 is 
constructed on concrete piers allowing drainage to run under the building and into a 
drainage feature that flows to the pond at Site 2 (Landfill B) (Photo 2). Under the buil.ding, 
the eastern side is shored with old railroad ties, the western & northern slope is shored with 
concrete and the southern side is open. Surface water runoff will flow from Site 17 to the 
adjacent pond. This pond is tidally influenced because it is connected to St. Juliens Creek 
via a culvert. Under very high tide conditions, water from the pond may flow up the 
drainage feature and underneath Building 279. Runoff channels are evident beneath .the 
building (Photo 3). 

ional and Site Specific Geology and Hydrogeology 
The SJCA facility is situated on a low-lying wedge of land between the Southern Branch of 
the Elizabeth River and St. Juliens Creek. Elevations range from sea level along the banks of 
the two bordering waterways, and along Blows Creek located in the northern part of the 
facility, to 15 feet above mean sea level (msl) northeast of Blows Creek. A northwest- 
southeast trending ridge generally bisects the area, dividing the St. Juliens Creek drainage 
basin to the southwest and the Blows Creek drainage basin to the northeast. 

The SJCA facility is located in the outer Atlantic Coastal Plain Physiographic Province. A 
sediment wedge dips and thickens to the east and extends approximately 20 miles east to 
the Atlantic Ocean. These sediments overlie basement rocks, which are made up of 
downfaulted Triassic strata and Paleozoic igneous and metamorphic rocks, similar to those 
in the Piedmont Province. The contact between the basement rocks and the sediments, also 
known as the fall line, is exposed approximately 80 miles to the west of the facility. 
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The Annex is underlain by over 2,000 feet of gently dipping Recent to Lower Cretaceous 
sandy sediments. Geologic units underlying the area, from youngest to oldest are: the 
Columbia Group (Sand Bridge and Norfolk Formations), the Chesapeake Group (Yorktown 
and Calvert Formations), the Pamunkey Group (Nanjemoy Formation), the Mattaponi 
Formation, transitional beds, and the Patuxent Formation. 

The uppermost geologic unit is the Columbia Group. The Columbia Group is 
approximately 60 feet thick in southeastern Virginia. The upper 20 to 40 feet make up the 
unconfined Columbia aquifer, and consist of unconsolidated fine sands and silts with low to 
moderate permeability. The lower 20 to 40 feet consist of relatively impermeable silt, clay, 
and sandy clay. The Sand Bridge Formation is made up of tidal channel clayey sand facies 
and a shoal lagoonal silty sand facies. The tidal channel facies is made up of clayey sand, 
silt, and clay to well sorted fine to medium sand. This facies has low to high plasticity, low 
to moderate permeability, good erosion resistance, fair slope stability and fair to good 
aquifer recharge. The shoal lagoonal facies is made up of a clean, homogeneous, fine to 
medium sand with silt concentrations of 10% to 35%, and a thickness of 12 to 14 feet. This 
facies has a low to moderate plasticity; moderate permeability, erosion resistance, anid slope 
stability; and fair aquifer recharge. The Norfolk Formation, which underlies the Sand.bridge 
Formation, is made up of an upper member which consists of brackish marine silty salnd 
and fluvial-estuarine silty sand, and a lower member which consists of clean quartz sand 
and fine gravel. 

The two significant shallow aquifer systems in the area are the Columbia aquifer located in 
the upper 20 to 40 feet of the Columbia Group, and in the underlying Yorktown Aquifer. 
The Columbia aquifer, which comprises the water table aquifer, is reportedly thin and 
consists of discontinuous heterogeneous sand and shell lenses. The depth to the water table 
at the Annex is usually 5 feet or less. The Yorktown Aquifer is separated from the water 
table aquifer by a clay layer in the upper Yorktown. Water bearing zones in the Yorktown 
Aquifer consist of fine to coarse sands and gravels. 

Surficial geology of the Annex includes the Sand Bridge Formation, alluvial sand, and! 
marsh sediments. The clayey sand facies of the Sand Bridge Formation occurs on the 
eastern portion of the Annex facility, and the silty sand facies occurs on the western portion 
of the facility. The alluvial sand and marsh sediments occur along both Blows Creek and St. 
Juliens Creek. The Norfolk and Yorktown Formations underlie the surficial deposits on the 
Annex. 

No subsurface investigations were conducted at Site 17, however an indication of the 
geology beneath the site is provided by borings drilled during the Remedial Investigation at 
Site 2, located immediately south of Site 17. The boring log from monitoring well SJSO2- 
MW5D, located approximately 430 feet south-southwest of the concrete pad at Building 
278/279, indicates that the upper 17 feet of the subsurface consists predominantly of fine 
sand with little silt. One 1.5-ft thick clay layer was encountered at a depth of approximately 
2 ft. A thicker silt and clay layer was encountered from approximately 17 to 25 feet below 
surface. The interval from 25 feet below surface to about 30.5 feet below surface consists of a 
mixture of fine to medium to sand with some clay. These materials comprise the Columbian 
Aquifer. 
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The uppermost part of the Yorktown Formation, a greenish-gray clay, is found at a dfepth of 
about 30.5 feet and extends to approximately 38 ft below ground surface. The Yorktown 
Aquifer, consisting of coarse shell fragments and minor quartz gravel was encountered to a 
depth of 51.5, the final depth of the boring. 

Blows Creek and St. Juliens Creek receive the majority of surface water runoff from the 
Annex. Both creeks flow east to empty into the Southern Branch of the Elizabeth River. The 
remaining runoff from the Annex flows directly into the Southern Branch of the Elizabeth 
River, or is diverted into storm drains that empty either into the Elizabeth River or St. 
Juliens Creek. The Southern Branch of the Elizabeth River flows through a highly 
industrialized area, which includes oil storage, cresol facilities, and fertilizer plants. The 
river, which is part of the Intracoastal Waterway, is used by many recreational boaters 
during the summer and by larger commercial and naval vessels throughout the year. The 
Southern Branch of the Elizabeth River flows north to discharge into the James River, which 
flows into the Chesapeake Bay. The entire downstream portion of surface water is tidally 
influenced. 

The SJCA facility was initially placed within the boundaries of the loo-year flood plain. 
However, a 1984 Environmental Assessment Addendum indicated that according to the 
1983 National Flood Insurance Program flood maps, the loo-year flood level for the 
originally proposed SJCA facility is 8.5 feet above msl. Elevations for the majority of -the 
Annex property are above 8.5 feet msl and therefore do not lie within the loo-year flood 
plain. Areas within the loo-year flood plain include those adjacent to St. Juliens Cree:k, 
Blows Creek, and the southern border of the Elizabeth River. 

As mentioned above, drainage at Site 17 is to the swale beneath the building then to the 
pond at Site 2 (Landfill B). The pond is connected to St. Juliens Creek, via a culvert, and is 
therefore tidally influenced. 

Previous Site 17 Investigations 
The site was originally identified as a satellite storage area during the 1989 RFA performed 
by A.T. Keamey. At that time it was identified as Area of Concern (AOC) A. No samples 
were collected during the RFA. 

Soil and groundwater samples were collected during the RRJX data collection study and 
analyzed for volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), pesticides/Polychlorinated Biphenyls (PCBs) and Target Analyte List (TAL)’ 
inorganics (Attachment B). One soil sample (SJCl7SSOl) was located along the eastern side 
of the building and one groundwater sample (SJC17GWOl) was collected south of the 
building, between the building and the drainage feature that leads to Site 2. (Landfill E;). 
This would presumably be downgradient of the building. 

The soil sample was collected from a depth of 0 to 1 ft below ground surface (bgs) with a 
decontaminated stainless steel trowel. In addition to inorganic constituents, the following 
organic constituents were detected in the soil sample: DDD (84 I’D ug/kg; “I?” indicates 
that the concentration showed greater than 25%difference between the columns and the 
lower value is reported, “D” indicates the sample was a dilution) DDE (210 D ug/kg), DDT 
(290 PD ug/kg), alpha-chlordane (4.1 P ug/kg), Aroclor-1254 (580 PD ug/kg), dieldrin (27 
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ug/kg), gamma-chlordane (4.7 P ug/kg), bis (2-ethylhexyl) phthalate (620 J “g/kg; “J” 
indicating an estimated value), and several polynuclear aromatic hydrocarbons (PA&). 
The PAHs included benzo(a)anthracene (520 J ug/kg), benzo(b)fluoranthene (740 J u,g/kg), 
benzo(a)pyrene (470 J ug/kg), chrysene (430 J ug/kg), fluoranthene (1200 J ug/kg), 
phenanthrene (430 J ug/kg) and pyrene (710 J ug/kg). 

The ground water sample was collected from the water table aquifer using a GeoprobeB. 
Several common inorganic constituents were detected but no organic constituents were 
detected in the groundwater sample. Groundwater and soil data from the RRR are 
attached. 

Site Investigation and Field Activities 
This section discusses the rationale for the field investigation approach and describes the 
field investigation activities. 

Sampling Rationale and Sampling Locations 
Contaminants released during a spill from the site would have flowed off the un-curbed 
north edge of the concrete pad, and onto the adjacent soils. Along the edge of the buil.ding, 
north of the concrete pad, there is an opening to the space beneath the building (Photjo 1 of 
Attachment C). It is expected that runoff from the pad would flow from the edge of the pad, 
to the opening, and then along the swale that runs under the building, and finally, to the 
drainage feature that enters the adjacent pond (Site 2-Landfill B). Due to the relative small 
volume of material that was stored on the pad at any time, the extent of contamination 
would be expected to be limited to the area immediately around the concrete pad and in the 
swale. 

The four soil sampling locations completed for this Expanded Site Inspection, shown on 
Figure 3 in Attachment A, follow the expected flow path of any material spilled on the pad. 
The samples include one sample immediately adjacent to the uncurbed north edge of the 
pad (SJSl7-SSOl), between the pad and the opening to the sub-building space, two samples 
in the swale beneath the building (SJSO17-SS02 and -SSO3), and one sample from the swale 
between the building and the drainage feature that enters the pond at Landfill B (SJS17- 
SSO4). 

Downgradient surface water and sediment samples were not collected for the SI due to the 
RI sampling activities associated with Landfill B (Site 2) located adjacent to Site 17. 

Surface Soil Sampling and Analysis 
Soil sampling was conducted on 14 February 2001. Surface soil samples were collected from 
a depth of 0 to 6 inches using stainless steel trowels and a mixing bowl. All samples were 
analyzed for Target Compound List (TCL) VOCs, TCL Pesticides, PCBs, and TAL metals 
and cyanide according to CLP methods. Soil samples were also analyzed for TCL SVOCs by 
EPA SW-846 method 8270C and low concentration (LC) PAHs by EPA SW-846 method 
8270M (modified for low detection limits). VOC samples were transferred directly from the 
surface to the sample containers, the rest were thoroughly homogenized in a stainless steel 
mixing bowl prior to collection into sample containers. 
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Additional volume of all samples were collected for lithologic descriptions which were 
recorded insoil boring log sheets (Attachment D). Soils were classified according to the 
Unified Soil Classification System (USCS). Descriptions included color, grain size, hardness, 
density, USCS group symbol, moisture content, and any other observations. 

After the completion of sampling activities, the positions of the two samples located outside 
of Building 278/279 and the corners of the building were surveyed using a PRO XRS GPS 
unit. The distances of each of the two samples located underneath the building from. two 
adjacent walls of the building were measured using a standard tape measure. 

Analytical Results and Risk Characterization 
Summary tables of constituents detected in soil samples are provided in Tables 1 and 2 of 
Attachment E. All detected compounds were screened against human health and ecological 
values for risk characterization. 

The human health screening was a semi-quantitative assessment done by comparing all 
detected compounds against Region III risk-based screening values. The latest version of 
EPA Region III’s Risk Based Concentration (RBC) table, dated May 2001;, was used. To be 
consistent with EPA Region III guidance, RBCs that are based on noncarcinogenic effects 
were divided by 10 to account for the potential for exposure to multiple contaminants. 

The ecological screening compared detected compounds against screening values to identify 
contaminants of potential concern. Ecological screening values were selected to be 
consistent with those used at Site 2, adjacent to Site 17, and at the other sites on the St. 
Juliens Creek Annex. These values were identified based on a review of existing USEPA 
Region III BTAG Screening Values and other applicable screening values in the scientific 
literature. References for the ecological screening criteria used are provided in Tables’ 3 and 
6 of Attachment E. 

All detected compounds were also compared to the appropriate background soil samples to 
be presented in the Draft SJCA Background Investigation (in progress, to be submitted June 
2001). Surface soil samples were compared to the sitewide soil association map and the field 
soil samples were compared to the appropriate description to confirm the proper 
classification of the soil type. Site 17 has two soil types associations, Bohicket and Munden- 
Tetotum Association. The Bohicket is described a very poorly drained soil of tidal malrshes 
that has a silty clay substratum. Soil samples SS02, SS03, and SS04 are from this soil type. 
The Munden-Tetotum Association is described as moderately well drained soils that have 
subsoils of sandy loam or clayey loam. Soil sample SSOl is from this soil type. The detected 
compounds were compared to the 95%upper tolerance limit for their soil type. 

TCL Volatile Organics Compounds (VOCs) 
Acetone and methylene chloride were detected in all of the soil samples and one trip blank 
(Table 1). Both acetone and methylene chloride are common lab contaminants. All detected 
concentrations were lower than the RBC screening values. Acetone and methylene ch.loride 
are considered artifacts of the analytical process and are not considered a contaminant of 
potential concern (COPC) at Site 17. 

FINAL SITE 17 TECH MEMOZBOC 6 



TCL Semivolatile Organic Compounds (SVOCs) 
Three phthalates were detected in the soil samples, bis(2-ethylhexyl)phthalate, 
butylbenzylphthalate, and di-n-butylphthalate (Table 1). All of these compounds were 
detected in concentrations lower than the RBC and ecological screening values (Tables 3 and 
4). No background values were available for comparison. Phthalates are currently not 
considered as COPCs for Site 17, since they are below screening values and are also 
common laboratory contaminants. 

Polynuclear Aromatic Hydrocarbons (PAHs) 
Nineteen polynuclear aromatic hydrocarbons (PAHs) were detected in the four surface soil 
samples (Table 1). The detected compounds included 2-methylnaphthalene, acenaphthene, 
acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, carbazole, chrysene, dibenz(a,h)anthracene, 
dibenzofuran, fluoranthene, fluorene, indeno(l,2,3-cd)pyrene, naphthalene, phenanthrene, 
and pyrene. Only five compounds (benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(l,2,3-cd)pyrene,) exceeded the 1RBC 
values and the background values (Table 2) (Figure 4). Soil samples SS03 and SS04 
contained the highest concentrations of these compounds. 

Twelve compounds exceeded the BTAG screening values and the background 
concentrations: acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluora:nthene, 
benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene, 
indeno(l,2,3-cd)pyrene, phenanthrene, pyrene (Table 3) (Figure 5). 

Five compounds exceeded the RBC, BTAG, and background concentrations at Site 17 
(Figure 4). These compounds (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, indeno(l,2,3-cd)pyrene may have been transported to the site from 
surface water runoff from a nearby parking lot. Generally speaking, these compounds were 
detected in highest concentrations in samples SS03 and SS04. This may be explained by the 
fact that these two samples contained a greater percentage of fine-grained material (silt), 
PAHs tend to adsorb to more to silt and clay than to sand. The railroad ties identified. 
beneath the building are in close proximity to two of the sample locations, SS02 and SS03. 
Degradation and by-products from the railroad ties as well as from asphalt surrounding the 
north and east sides of the structure may be anthropogenic sources for the detection of these 
PAHs. 

PesticideslPCBs 
Eight pesticides were detected in one or more soil samples (Table 1). These compounds 
included 4,4-DDD, 4,4-DDE, 4,4-DDT, alpha-chlordane, endosulfan II, endrin, endrin 
aldehyde, and gamma-chlordane. One PCB, Aroclor-1260, was detected in three soil 
samples, with the highest concentration, 2700 C ug/kg (“C ” indicates the concentration was 
confirmed by GC/MS) found at sample SS03. None of the pesticide compounds exceeded 
both RBC screening values and background concentrations (Table 2). The PCB 
concentration at SS03 exceeded the residential RBC; no background data are available for 
PCBs. 
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Three compounds (4,4-DDD, 4,4-DDE, and 4,4-DDT) exceeded the BTAG screening values 
and background concentrations (Table 4), and Aroclor 1260 exceeded the BTAG screening 
value. Pesticides are not considered COPCs because they did not exceed RBC 
concentrations. Aroclor-1260 is considered a COPC. 

Metals 
Twenty-two metals were detected in one or more soil samples (Table 4). Eight of these 
inorganic compounds (antimony, arsenic, copper, iron, lead, manganese, nickel, and 
vanadium) also exceeded human health screening values and background concentrations 
(Table 5) (F’g 1 ure 6). The highest concentrations for most of these metals are found in 
samples SS03 and SS04. The highest concentration of lead, was detected at 3,130 mg/kg in 
sample SS04, exceeding the industrial RBC. Arsenic was found in highest concentrations 
(8.7 mg/kg) in sample SSOl. 

Seven detected metals (chromium, iron, lead, mercury, nickel, vanadium, and zinc) 
exceeded BTAG screening values and background concentrations (Table 6) (Figure 7). The 
four compounds exceeding RBC, BTAG, and background concentrations (iron, lead, nickel, 
and vanadium) would be included in the primary COPCs at Site 17. Generally, the 
concentrations of these four metals are an order of magnitude greater msample SS04 than in 
SSOl and SS02. 

Summary 
The surface soil sampling at Site 17 has shown that organic and inorganic compounds exist 
in concentrations higher than background at the site. Five semi volatile organic compounds 
(benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, 
indeno(l,2,3-cd)pyrene) and four inorganic compounds concentrations (iron, lead, nickel, 
and vanadium) were detected in concentrations exceeding background concentrations, 
human health, and/or ecological screening values (Table 7). Based upon initial screening 
efforts, Site 17 may present a risk to human health and the environment. It is recommended 
that additional investigation be conducted at Site 17 to determine the vertical and horizontal 
extent of the constituents identified and better quantify any potential risk. Consideration 
should be given to incorporating investigation activities of Site 17 with Site 2, based upon 
their proximity to one another. 
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IUGlKG t 240 P 1 290 PD I 

IUGIKG ( 1.9 u ) 19u 

IUGIKG I 1.9 u I19u 

ALPHA-CHLORDANE 

AROCLOR-1016 

(UGIKG ( 4.1 P I19u 

IUGlKG 1 37 U I 370 u I 

IAROCLOR-1221 IUGIKG I 73 u I 730 u I 

AROCLOR-1232 IUG/KG ) 37 U 1 370 u 

AROCLOR-1242 IUGIKG I 37 u I 370 u 

AROCLOR-1246 

AROCLOR-1254 

(UGIKG I 37 u 

lUG/KG I 420 P 

1 370 u 

I 580 PD 

AROCLOR-1260 IUG/KG 1 37 u ( 370 u 

BETA-BHC IUGIKG I 1.9 u I19u 

DELTA-BHC JUG/KG I 1.9 u I19u 

DIELDRIN IUGIKG I 27 I 37 u 

ENDOSULFAN I IUGIKG 1 1.9 u I19u 

ENDOSULFAN II IUGIKG I 3.7 u I37u 

,,‘I ENDOSULFAN SULFATE 
ENDRIN 

JUG/KG I 3.7 u 
IUG/KG I 3.7 u 

I37u 

1 36 JPD 

U = Not Detected 
B = Compound also detected in blank 
J = Estimated Value 
P = Concentration showed greater than 25% difference between columns; the lower of the 2 values is reported 
E = Concentration exceeds calibration range 

1 of4 



4/23/96 

, - . . . 

1 Q”Ie 4-L’) 

St. Juliens Creek Annex 
Site 17 - AOC-A Building 279 

Soil Analytical Results 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC 

GAMMA-CHLORDANE 

UNITS SJC17SSOl SJC17SSOlDL 

DILUTION 

UG/KG 3.7 U 37 u 

UGlKG 3.7 U 37 u 

UGlKG 1.9 U 19u 

UGIKG 4.7 P 19u 

1,2,4-TRICHLOROBENZENE JUG/KG 1 3700 u I- 

1 .ZDICHLOROBENZENE IUG/KG 13700 u l- 

1,3-DICHLOROBENZENB _ IUGIKG ( 3700 u I-- 

1 .CDICHLOROBENZENE - - IUGIKG I 3700 u l- 

2,2’-OXYBlS(l-CHLOROPROPANE) UGlKG 3700 U - 

2,4,5TRICHLOROPHENOL UGlKG 8900 U - 

2,4,6-TRICHLOROPHENOL UG/KG 3700 U - 

2.4-DICHLOROPHENOL UGIKG 3700 U - 

2,CDIMETHYLPHENOL IUGIKG I 3700 u /- 

IUGIKG I 8900 u I- 
IZ.CDINITROTOLUENE IUGIKG I 3700 u I- I 
2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

IUGIKG 13700 u I- 

IUGIKG I 3700 u I- 
12CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

IUG/KG 13700 LI I- I 
IUGIKG 13700 u I-- 

IUGIKG I 3700 u I- I 

2-NITROANILINE 

2-NITROPHENOL 

3.3’-DICHLOROBENZIDINE 

UGlKG 8900 U - 

UGlKG 3700 U - 

UGIKG 3700 U - 

4.6-DINITRO-2-METHYLPHENOL 

3-NITROANILINE / UG/KG I a9oo u I- 

I UG~KG I 8900 u I- I 

4-BROMOPHENOL-PHENYLETHER 1 UGlKG 1 3700 U I- 

4-CHLORO-3-METHYLPHENOL I UGIKG I 3700 u I- I 

4-CHLOROANILINE JUG/KG 1 3700 u I- 

4-CHLOROPHENYL-PHENYLETHER lUG/KG 1 3700 U I- 

4-METHYLPHENOL JUG/KG I 3700 u I-- 

4-NITROANILINE IUGIKG I a9oo u I- 

2of4 

U = Not Detected 
B = Compound also detected in blank 
J = Estimated Value 
P = Concentration showed greater than 25% difference between columns; the lower of the 2 values is reported 
E = Concentration exceeds calibration range 



4/23/96 

/-i 

Table 4-24 
St. Juliens Creek Annex 

Site j7 - AOC-A Building 279 
Soil Analytical Results 

3of4 

U = Not Detected 
f3 = Compound also detected in blank 
J = Estimated Value 
P = Concentration showed greater than 25% difference between columns; the lower of the 2 values is reported 
E = Concentration exceeds calibration range 
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I 

Table 4-24 
St. Juliens Creek Annex 

Site 17 - AOC-A Building 279 
Soil Analytical Results 

IUN~TS ISJC17SSOl [SJC17SSOlDL 

+-==--I CHLOROBENZENE UGlKG 11 U 4 
.OROETHANE UG/KG 11 U I- CHL 

CHLOROFORM UGlKGilU - 
I 

ICHLOROMETHANE lUG/~~l~ll u 

IETHYLBENZENE IUG~KG I 1 i u 

CIS-1.3~DICHLOROPROPENE UGlKGliU - 

DIBROMOCHLOROMETHANE UG/KGllU - 

METHYLENE CHLORIDE UGlKG 12 B - 

STYRENE UG/KG 11 U - 

TETRACHLOROETHENE UGlKGilU - 

ITOLUENE IUGIKG I ii u I- I 

TOTAL XYLENES UGlKGllU - 

TRANS-1,3DICHLORtiROPENE UGiKGllU - 

TRICHLOROETHENE IUGIKG 1 ii u - 

VINYL CHLORIDE ~/KG I ii u I- 

U = Not Detected 
B = Compound also detected in blank 
J = Estimated Value 
P = Concentration showed greater than 25% difference between columns: the lower of the 2 values is reported 
E = Concentration exceeds calibration range 

4 of4 



4123196 Table 4-25 
St. Juliens Creek Annex 

Site 17 - AOC-A Building 279 
Groundwater Analytical Results 

1 of3 

U = Not Detected 
B = Compound also detected in blank 
J = Estimated Value 
P = Concentration showed greater than 25% difference between columns; the lower of the 2 values is reported 
E = Concentration exceeds calibration range 



4/23/96 Table 4-25 
St. Juliens Creek Annex 

Site 17 - AOC-A Building 279 
Groundwater Analytical Results 

2 of3 

U = Not Detected 
B = Compound also detected in blank 
J = Estimated Value 
P = Concentration showed greater than 25% difference between columns; the lower of the 2 values is reported 
E = Concentration exceeds calibration range 



4/23/96 Table 4-25 - 
St. Juliens Creek Annex 

Site 17 - AOC-A Building 279 
Groundwater Analytical Results 

[UNITS ~SJCI~GWOI I 
IUG/L 12OU i 

UGlL 20 U 
UGlL 20 U 
UG/L 50 U 
UGlL 20 U 
UGlL 20 U 
UG/L 20 U 

N-NITROSODIPHENYLAMINE 
NAPHTHALENE 

NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE ; 

PHENOL 
PYRENE 
VOLATILE ORGANICS 

I .- - 

- TETRACHLOROETHENE UGlL 1OU 
TOLUENE UGlL 1OU 
TOTAL XYLENES UGlL 1OU 

. TRANS-1,bDICHLOROPROPENE UGlL 1OU 
TRICHLOROETHENE UGlL 1OU 
VINYL CHLORIDE UG/L IOU 

,,--. 

3of3 

U = Not Detected 
B = Compound also detected in blank 
J = Estimated Value 
P = Concentration showed greater than 25% difference between columns; the lower of the 2 values is reported 
E = Concentration exceeds calibration range 



Attachment C 

Site Photos 

FINAL SITE 17 TECH MEM02.DOC 



Photo 1. East side of Ruilding 278/279 showing location of concrete pad. 

Photo 2. View of East side of building. Runoff entrance to the left and railroad ties to the 
right along foundation. Flag represents location of surface soil sample, SsO2. 



Photo 3. View beneath building looking southwest. Access to underside of building in 
background. Surface sample location SS02 and drainage feature visible in foreground. 



Attachment D 

Soil Boring Logs 

FINALSITE 17TECH MEMOP.DOC 



Boring Number: 

Itilling Methhod and Bquipment: Geoprobe Direct Push lhp;ger: Bob Hwt 
Sample Soil Deyription C0JllDMXlt.a 

Sail Name, USC!3 Group Symbol, Colas, Moishw Health 2lnd Safety 
Content, Relative Deneity or Consistency, Soil Commcntts, and 

, st3!uc~urc, Miqerdogy Instrument (OVMS . 
Reading9 



CDM Federal. Programs Corporation BotigNum~cp : ‘1 1 

SE. Juliens Creek Annex, Portsmouth, VA Soil Boring Ltr 502 
'reject; Site Screening Assessments Location: AOC 

I 

itart / Ftiish: 
i 

Drilliqg Contractor: Colurnb~~ Technologies 
Irilling Method and Equipmeal: Geoprabe Direct Push Logger: ‘Bob HL@ 1 

Sample ‘I Sail Description Cmnment3 
Sail Name, LTSCS Group Symbol, Color, Moisture Health and Safety 
Content, Relative Density of Consistency, Soil Comments, and 
Structure, MineraIo~ . Instrument K?VM) I 

Readings 

b” D+" 5.502 
' pQj& o\\y. &ws, c 2% SY iris ) 5 dkj SAA42 . - ' 

bqbx3\ n 



, I.&. L.-w I . -7’ L’ 



,-. 

CDM Federal Programs Corporation ‘OrFng NumEe,.” ‘7, 

St. Julims Creek Annex, Portsmouth, VA I Sail sbring tog 
, 

‘reject: Site Screening Assessments Location: AOC s$aY 
itart I EJlish: briIling Contractot Columbia Technologies 
hilling Method and Equipment: Geoprobe Direct Push Logger: Bob Hunt 

Sample soil Descriptton Commenb 
1 _. 

Soil Name, USC5 Group Symbol, Color, Moisture Healfh and Safety 
Content, Relative Density or Consistency, Soil COnunentS, and 
Structure, Minerdogy Instrument (OVM) I 

Readings 

oryduu, 

,..L-rP+ &IL 1 



Attachment E 

2001 Soil Sampling Results 

FINAL SITE 17 TECH MEMOZ.DOC 



Table 1 

SJC Site 17 Soil Samples - Organic Detects 



Table 1 

SJC Site 17 Soil Samples - Organ ic Detects 

IAroclor-1266 27OOjC lug/kg ! 23011 

$JSl7-SSOl-000 
SJSl7-SSO2-000 
SJSl7-SSO2-000 
SJSl7-SSO2-OOOP 
SJSl7-SSO2-OOOP 
SJSl7-SSO3-000 
SJSl7-SSO3-000 
SJSl7-SS04-OOOpm~ 

215 



Table 1 

SJC Site 17 Soil Samples - Organic Detects 



415 



IE”“CJl-000 ! Pyrene 

I sso2-000 
SJSl7-SSO2-000 1 Pyrene 
SJSl7-SSO2-OOOP ’ 

Table 1 

SJC Site 17 Soi Samples - Organic Detects 

1 Pyrene 
4600) 
36001J 1 Wkg -I--+!/ 

Notes: 
B = Not detected substantially above the level reported in laboratory or field blanks. 
C = Presence of pesticide confirmed by GUMS. 
J = Analyte present. Reported value may not be accurate or precise. 
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 

515 



Table 2 

SJC Site 17 Soil Samples - Inorganic Detects 



Table 2 
SJC Site 17 Soi Samples - Inorganic Detects 

6 = Not detected substantially above the level reported in laboratory or field blanks. 



SJC Site 17 Soil Samples - Organic Detects Compared to RBC and Background Values 

RBC Soil RBC Soil 
Industrial Residential Background 1 / Detection Exceeds RBC Exceeds RBC / Exceeds 11 

, 

BKT (SRFISUB) 1 3701 
, .^I 

,uy,iQ , 

b’gh 1 

Y”, I”” I I”” 

1001 
I 

No No res 
I I \I. I 

, 
I I ,, I I I 

I 

l”Y’KY I I 
h.Tn.1 ,r.-7,s.l ,-\ I 

I I I \I__ I 

SJS17-SSO2-OOOP bis(2-Ethylhexyi)phthalate 
SJS17-SSO3-000 bis(2-Ethylhexyl)phthalate 
SJSl7-SSO4-000 bis@Ethylhexyl)phthalate 

.SJS17-SSOl-000 Butylbenzylphthalate 

408,800 
408,800 
400 OnA 

40,88 

45,600 
45,600 
nc cnn 

NB 
NB 
hl” 

NB 
NB 
..a- 

56 J 
1,700 J 

-* , 

uglkg 
uglkg 

420 No No NB 
460 No No NB 
c,n hl^ LJ^ .I_ 

O,O”“, KyJ”“I IV!3 I NCI 
0,0001 

I 33,J 
1,564,2851 

l”Y’KY I Jl”, IY” I IV” IND 
NB NB 65/J jug/kg 1 

I 
4001 No No NB u 

jug/kg 1 
, ,, I I I 

SYUI fug/kg 1 04, IV” I I Yes 
, “al kI^ \I__ I 

1 I3 



Tab. J 
SJC Site 17 Soil Samples - Organic Detects Compared to RBC and Background Values 

Sample ID Chemical Name 

RBC Soil RBC Soil 
Industrial Residential Background Detection Exceeds RBC Exceeds RBC Exceeds 

(WW WW Value (ug/kg) Soil Type Value Qualifier Units Limit Industrial? Residential? Background? 

0,000 1,564,285 NB NB 24 J ug/kg 440 No No NB 
0,000 1,564,285 NB NB 33 J uglkg 420 No No NB ^ ^^^ . _^. --- .- 

XJB) 1 4401 lug/kg I 1001 No 

25/J lug/kg 1 4001 No No I No II 

7,6001 
I 331J lug/kg 1 4201 No No 

31,2861 
I NdlI 

NB NB 441J 1 ugikg 4601 No 

I “I.. -.,~ 
I-llelldlllllrerre’ 

SJS17-SSO2-000 Phenanthrene’ 
SJS17-SSO2-OOOP Phenanthrene* 
SJSl7-SSO3-000 Phenanthrene* 
SJSl7-SSO4-000 Phenanthrene* 

0, IJL,UUU 

6,132,OOO 
6,132,OOO 
6,i 32,000 
6,132,OOO 

234,642 
234,642 
234,642 
234,642 

Yl 

376 
376 
376 
376 

MI/DA (SRF/SUEi) 
BKT (SRFLSUB) 
BKT (SRFEUB) 

BKI (.SRF/S 

650 
340 

1,000 

ug/kg 
uglkg 
uglkg 

80 
88 
a4 

No 
No 
No 

No 
No 
No 
No 

- 
Yes 
No 
Yes 
Yes BKT (SRFEUB) ) 6201 

1 4,000/ 

lug/kg 1 931 No 

UB) lug/kg 1 lOO( No No I Yes u 

BKT (SRFEUB) 1,5001 a41 -No No 

., .__ 
I I”” 

4Rl.l 
I 

I I 

UB) 
BKT (SW/SUB) 

MT/DA (SRF) 

1,500 
i ,300 

14 J 

ug/kg 
ugiig 
uglkg 

93 
100 

80 

No 
No 
No 

213 



Tab.. , 
SJC Site 17 Soil Samples - Organic Detects Compared to RBC and Background Values 

RBC Soil RBC Soil 
nacidential Background Detection Exceeds RBC Exceeds RBC Exceeds 

IWO Value (ug/kg) Soil Type Value Qualifier Units Limit Industrial? Residential? Background? 

;UB I I,2001 lug/kg 1 881 No No I No II 
W) I i ,700I ugikg 1 841 No 

jug/kg 1 
‘UB) I 1801 

4.41 No No Yes 
lug/kg 1 4.21 

II 
No No 

BKT (SRFEUB) IWQ I 2.11 No I No I No 
I 17nl Nn I 

I 2,8621 3191 NB NB 
I 

lug/kg I 1001 No No No 
I h”T,nn ,CDC\ 171 Nn I I I 

W I 
,c, I 

24)J IwM I 231 No No Yes 
171 Nn I hl,-, I I 

Risk Based Concentration (RBC) screening values for residential areas from Region 3 Table (dated 10/5/00) unless otherwise noted. 
l = Screening value not listed on RBC tables so a surrogate value was used as directed by risk assessor. 
Soil samples at Site 17 are classified as follows: SSOI and SS02 are in the Munden-Tetotum Association and SSO3 and 5504 are in the Bohicket Association. 
Soil types are described as follows: BKT = Bohicket Association, MT=Munden-Tetotum Association, MT/DA = Munden-Tetotum/Dragston-Augusta Association. 
Soil type in parantheses defines the depth sample was collected: SRF = surface, SUB = subsurface, and SRF/SUB = surface and subsurface. 
B = i\ioi deiecied substantiaiiy above ine ievei reported in iaboratory or tield blanks. 
J = Analyte present. Reported value may not be accurate or precise. 
K = Analyte present. Reported value may be biased high. Actual value is expected lower. 
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher, 
NA = Not applicable. RBC standard not set or comparison not available. 
NB = No background concentration calculated. 

313 



SJC Site 17 Soil Samples - Organic Detects Exceeding Ecological Risk Values Compared to Background SamDIes 

Sample ID Chemical Name 
Ecological Comparison 

Criteria 

. 
Criterion Background Value Exceeds 

Value lualka) Soil Tvoe Value Qualifinr Units Backaraund? 

SJS17-SSO2-000 

SJS17-SSO2-OOOP 
SJSi7-SSO3-000 

4,4’-DDD 

4,4’-DDD 

4,4’-DDD 

BTAG soil flora/fauna value 

BTAG soil flora/fauna value 

BTAG soil fiodfauna value 

100 

100 

100 

I - -, 
308 

308 
308 

I ----- ---..“-’ -----a- --..-. 
BKT (S&SUB) 120 uglkg No 
BKT (SRFLSUB) 110 ug/kg No 
BKT (SRWSUB) 710 ug/kg y&y _ ~&&@@ >: “r 1 se& 

SJS17-SS04-OOOR2 14,4’-DDD IBTAG soil flora/fauna value I 1001 308 BKT (SRF/SUB\ 

SJS17-SSO2-OOOP I4,4’-DDT 

160 IBTAG soil flora value 1001 NB I 1501 

SJS17-SS04-OOOR2 jArodor- 260 IBTAG soil flora value I 1001 NB I NB 

llSJS17-SSO2-000 

JSI 7-SSO3-000 
SJS17-SSO4-000 

IAcenaphthylene [Acenaphthylene 

IAcenaohthvlene 

1 BTAG soil flora/fauna value 1001 292 1 1 BKT(SRF.---, , .--, BTAG soil flora/fauna value 1 1001 292 

1 

BKT 

(SRFEUB) 1 3501 
I BTAG soil flora/f2 

lua/ka INo 

nthracene 1 BTAG soil flora/fauna value 1001 6.9 MT/DA (SRFEUB) 1 

SJSI 7-SSO3-000 IBenzo(a)anthracene I BTAG soil flora/fauna value I 1001 749 BKT fSRF/SIIR~ 

SJS17-SSO2-000 

SJS17-SSOl-000 
- .^._ ---- 

I Benzo(a)pyrene 1 BTAG soil fauna value 1001 91 MT/DA (SF 

IlSJSl7-SSO2-OOOP 

ttSJSl7-SSO3-000 

] Benzo(b)fluoranthene 

1 Benzo(b)fluoranthene 

!RTAG soil flora/fauna value , * 
IBTAG soil flora/fauna VBIUF) I 

I 1001 825 I E 

‘/SIIRI I AdOi lua/ka ~No II 

l/2 



Table 4 

SJC Site 17 Soil Samples - Organic Detects Exceeding Ecological Risk Values Compared to Background Samples 
II I 1 Fcnlnnical f!nmnarinnn I Criterinn 1 Backarnwd Value1 I I I I Exceeds I ---.-=.--. --... p-. .--.. -. . _-. . -. . - - - - a- --..- . -._- -. . _ - - - - 

Sample ID Chemical Name Criteria Value O.‘g/W Soil Type Value Qualifier Units Background? 

. ‘-u/kg . SJS17-SSOl-000 Chrysene BTAG soil flora/fauna value 100 102 MT/DA (SRFEUB) 770 ye&J& ,I’~ -. >;s& 
i = i &#&$~. 

ug/kg No I- SJSl7-SSO2-000 

I 

SJSi7-SSO2-OOOP 

SJS17-SSO3-000 

Chrysene 

Chrysene 

Chrysene 

BTAG soil flora/fauna value I 1001 986 1 BKT (SRFISUB) 1 6701 

BTAG soil flora/fauna vaiue i iooi 986 i SKI (SRNSUB) / 

BTAG soil flora/fauna value 

lklS17-SSO2-000 IDibenzfa.hlanthracene IBTAG soil flora/fauna value 1 1001 292 I BKT ERF/SUBj I 1801 lua/ka INo II 

SJS17-SSO2-OOOP 
SJS17-SSO3-000 

I Fluoranthene 
I Fluoranthene 

IBTAG soit flora/fauna value 1001 2,500 BKT (SRF/SUB) 1.5001 

1 BTAG soil flora/fauna value I 1001 2,500 1 BKT (SRFEUB) 1 

JS17-SSOl-000 1 Indeno(l,2,3-cd)pyrene I BTAG soil fauna value 1001 91 MT/DA (SRFEUB) 5401 

lug/kg INo 

11SJSl7-SSO3-000 I Indeno(l.2.3-cdlovrene I BTAG soil fauna value I 1001 472 BKT (SRF/SUB) 1.5001 

1JSl7-SSOZ-000 1 Phenanthrene 1 BTAG soil flora value 1001 376 BKT (SRFEUB) 

IISJS17-SSO4-000 I Phenanthrene I BTAG soil flora value I 1001 376 BKT (SRF/SUB) 4.0001 

Notes: 

Soil samples at Site 17 are classified as follows: SSOl is in !he Munden-Tetotum ,Associaiion and SSO2, SSO3 and SSO” _ are in the Bohicke: Association. 

Classification based on field description. 

Soil types are described as follows: BKT = Bohicket Association, MT=Munden-Tetotum Association, 
MT/DA = Munden-Tetotum/Dragston-Augusta Association. 

Soil type in parantheses defines the depth sample was collected: SRF = surface, SUB = subsurface, and SRF/SUB = surface and subsurface. 
~!,A* = tdrrt .Dnn,irc,i-.,~ OPP r+~nAn.A “rr+ rn+ ^I ,.^-..L^“:^^.. ^^I ^.l-:I-L.I- I .“. Ly~““YY’“. I I”” OLLLI l”cll” I I”& JFL “I t,“,ltfJal ,>“I t I I”, cI”bllc4”lti. 

NB = No background concentration calculated. 

C = Presence of pesticide confirmed by GC/MS. 
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 

2/2 



Tab10 5 
SJC Site 17 Soil Samples - Inorganic Detect: npared to RBC and Background Values 

/1 
Chemical RBC Soil RBC Soil Residential Background Detection Exceeds RBC Exceeds RBC 

Sample ID Name Industrial (mg/kg) OWW Value (mgfkg) Soil Type Value Qualifier Units Limit Industrial? Residential? Backaround? 

2,6901 Imglkg 1 3.91 No No No 
R finnl 7 71 Nn I I I 

IF/SUB) 1 1221 Img/kg I 0.111 No I No Yes 
IF/SIR\ l 4fM.l n 171 Nn I I 

, _. - - , I.” I I.” 
I ,“” 

lmdkn I Nn Nn 

I.71 B [mg/kg I 0.691 No No NB 
Imglkg 1 

I 
0.661 No No NB 

Imo/kn I n7sl Nil I I NR I 

IF/SUB) 1 4,730/ 1 mglkg 51 No No Yes 
i mnlkn A 71 I Nn I I 

1 mglkg 
1 mnlkn 

0.691 No I No No 
n ccl N” Nn I I 

2.41 B Img/kg I 1.11 No I No No 
Img/kg 1 II No No No I 

1 31 I Nn I 

1831 J Img/kg I 0.531 No No Yes I 

I >,LI”, yes 
_ ___ 

mglkg 0.961 No Yes No 
1 mnlkn l 1 II Nn I “PC I 

2941 K Img/kg I 0.41 No I No Yes 
mg/kg 0.38) No No Yes 



Tab’- 5 

Chemical 

SJC Site 17 Soil Samples - Inorganic Detect. 

RBC Soil RBC Soil Residential Background 

npared to RBC and Background Values 
~~ - 

1 Detection) Exceeds RBC 1 Exceeds RBC Exceeds II 

IS17-SSO2-000 I Magnesium I NA I NA I 10,058 1 BKT (SRF/SUE 
Is17-ssn%nnnP hlA NA ,nn*a 

IS17-SSOI-000 Mercury* 61.3 2.35 0.3 MT (SRF) 1 0.4 
sJS17-SSO2-000 Mercury* 61.3 2.35 0.6 BKT(SRF/SUP‘ ’ - -- 
SJS17-SSO2-OOOP Mercury’ 61.3 2.35 0.6 BKT (SRF/SUE 

8901 J Img/kg I 5.71 No No _-_ Yes 11 

F/SUB) ! I,4801 !tllQ/kQ ] No I NC I NC -,-. .-. II 

93.31 J Img/kg I No No Yes JI 

Img/kg I 0.181 No No No I 

fmg/kg I 0.0481 No No Yes I 

ISI 7-SSOI-000 I Potassium NA I NA 368 
IPotassium I 

1 MT(SRF/SUB) 1 
NA 

5421 
NA 6,046 BKT (SRF/SUE 

IO JSelenium I 1,022 I 39.1 2.6 1 BKT(SRF/SUB) 1 J tnQ/kQ I No No No 
IO ISnlnnirrm I I n33 I I I 

0.761 
171 

I~Q/~Q 1 
I 

0.831 No No No 
No II 

JSl /-X=X&UC 
^^ 

I f3KI (SKF/SUB) I 1411 J Img/kg I 3.81 No No No -11 

K mg/kg 0.53 No No Yes 
K mQ/kQ 0.51 No No Yes 

i<T (SRF/SUB) 1 15701 K mQ/kQ 0.56 No No Yes SIT ,c.nr,“3 I”\ I n .rnJ I ^ ^^ . 

Risk Based Concentration (RBC) screening values for residential areas from Region 3 Table (dated l&/00) unless otherwise noted, 
* = Screening value not listed on RBC tables so a surrogate value was used as directed by risk assessor. Lead value from OSWER for soils in residential areas. 
Soil samples at Site 17 are classified as follows: SSOl is in the Munden-Tetotum Association and SSO2, SS03 and SS04 are in the Bohicket Association, Classification based on field description. 
Soil types are described as follows: BKT = Bohicket Association, MT=Munden-Tetotum Association, MT/DA= Munden-Tetotum/Dragston-Augusta Association, 
CL,;, t,,“- in n.,ren+h-r-.. rl,.‘i..^^ ,L.-. rl^.-.lh ^^-..I^ . ..-I ^^11^^‘.._1. cnr -...J--- -8 In , ---,^, ,- vvll LIVu 111 VaVu, IIIsrsrO UrllllrCI LIlr u.+L# t saOlgplrj YY~D ~or~e’lr~eu. ~nr = >UIIL~L~, ~UD = subsurface, anu anr/aur, = surface and subsurface. 
B = Not detected substantially above the level reported in laboratory or field blanks, 
J = Analyte present. Reported value may not be accurate or precise. 
K = Analyte present. Reported value may be biased high. Actual value is expected lower. 
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 
NA = Not applicable. RBC standard not set or comparison not available. 

( NB = No background concentration calculated, 
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soil 
SOil 
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BTAG-Soil Fauna 
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IIsJs17-SSO2-000 

96. 

2 
2 198 
7 188 RKTISRF\ I 
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0.058 0.6 
0.058 0.6 BKT (SRF/SUB) 1 
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Tab., 6 
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BTAG-Soil Flora 

BTAG-Soil Flora 

samples at Site 17 are classified as follows: SSOI is in the Munden-Tetotum Association and SS02, SS03 and SS04 are in the Bohicket Association. 
Classification based on field description. 
Soil types are described as follows: BKT = Bohicket Association, MT=Munden-Tetotum Association, 

MT/DA = Munden-TetotumlDragston-Augusta Association. 
Soil type in parantheses defines the depth sample was collected: SRF = surface, SUB = subsurface, and SRF/SUB = surface and subsurface. 
NA = Not applicable. RBC standard not set or comparison not available. 
NB = No background concentration calculated. 
J = Analyte present. Reported value may not be accurate or precise. 
K = Analyte present. Reported value may be biased high. Actual value is expected lower. 
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 
1. Source: Efroymson et al. 1997b 
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